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PURPOSE: To provide an air-fuel ratio sensor which can 
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leading to deterioration of the sensor and which can perform 
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activated, and the pump current cut is disengaged. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oxygen-concentration-cell component and oxygen-pumping component which have been 
arranged across the diffusion room where it consists of oxygen ion conductivity solid electrolyte material 
to which each was attached in the electrode, and diffusion installation of an engine's exhaust gas is carried 
out while being arranged in an engine's exhaust air system, The pump current control means which 
controls the pump current which flows for an oxygen-pumping component so that the heater which heats 
both this component, and the electrical potential difference of an oxygen-concentration-cell component 
may turn into predetermined reference voltage, A pump current detection means to detect a pump current, 
and a pump current cut means to stop supply of a pump current, While making a heater start supply of 
power from a heater electric power supply means to a heater in the state of a pump current cut with a 
heater electric power supply means to supply power, and 1st and 2nd timer means to control a pump 
current cut condition The 1st timer means cancels a predetermined time pump current cut of heater 
electric power supply initiation for every predetermined period, and a pump current is made to control. 
When start the 2nd timer means and a pump current is made to omit, when the pump current at this time 
becomes beyond a predetermined value, and the 2nd timer means carries out termination of operation, 
while judging with both the above-mentioned components having been activated The air-fuel ratio sensor 
characterized by having the control means of which a pump current cut condition is canceled. 
[Claim 2] The oxygen-concentration-cell component and oxygen-pumping component which have been 
arranged across the diffusion room where it consists of oxygen ion conductivity solid electrolyte material 
to which each was attached in the electrode, and diffusion installation of an engine's exhaust gas is carried 
out while being arranged in an engine's exhaust air system, The pump current control means which 
controls the pump current which flows for an oxygen-pumping component so that the heater which heats 
both this component, and the electrical potential difference of an oxygen-concentration-cell component 
may turn into predetermined reference voltage, The bidirectional voltage limiter means connected to an 
oxygen-pumping component and juxtaposition, and a control current detection means to detect the control 
current which flows to this parallel circuit, A control current cut means to stop supply of the control 
current, and a heater electric power supply means to supply power to a heater, While making supply of 
power start from a heater electric power supply means to a heater in the state of a control current cut with 
1st and 2nd timer means to control a control current cut condition The 1st timer means cancels a 
predetermined time-control current cut of heater electric power supply initiation for every predetermined 
period, and the control current is made to control. When start the 2nd timer means and the control current 
is made to omit, when the control current at this time becomes predetermined within the limits, and 
actuation of the 2nd timer means is completed, while judging with both the above-mentioned components 
having been activated The air-fuel ratio sensor characterized by having the control means of which a 
control current cut condition is canceled. 

[Claim 3] The air-fuel ratio sensor according to claim 2 characterized by having an addition means to 
integrate the count of a repeat of the 1st timer means, and an abnormality judging means to stop the 
electric power supply to a heater while judging with an abnormal condition, when the count of addition 
exceeds the count of predetermined. 

[Claim 4] The air-fuel ratio sensor according to claim 3 characterized by making the above-mentioned 
activation judging and an abnormality judging perform when the control current carries out predetermined 
period continuation and is outside the above-mentioned predetermined range during engine operation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the air- fuel ratio sensor which detects an engine's air-fuel 

ratio. 

[0002] 

[Description of the Prior Art] inhalation of the former and an internal combustion engine - in order to 
control the air-fuel ratio of gaseous mixture with a sufficient precision to desired value over the whole 
region of an operating air-fuel ratio, forming all field air-fuel ratio sensors in an exhaust air system, 
detecting the exhaust air component correlated with an air-fuel ratio, and carrying out feedback control of 
the fuel amount of supply is performed. Since this air-fuel ratio sensor did not function unless the 
temperature of the component section becomes about 400-500 degrees C or more, the heater which heats 
the sensor component section was formed, the sensor component section was carried out to more than 
activation temperature, but in the case where an engine is put into operation from the condition that sensor 
temperature is low, when it did not use that the sensor chip temperature after heater starting was more 
than activation temperature, having checked, there was a possibility that a sensor might be damaged. 
[0003] When many things are proposed about the activation judging of this air-foel ratio sensor, for 
example, the inter-electrode electrical potential difference of a cell component and a pump component is 
in the pump component of a sensor in the condition of having passed the current at predetermined within 
the limits, like the thing which judges a sensor as activation having been completed when predetermined 
time progress was carried out after starting heating at a heater, and JP,64-9357,A like JP,61-241652,A, 
what is distinguished from an active state is known. Hereafter, drawing explains. 
[0004] the air-fuel ratio sensor section by which drawing 6 showed the block diagram of the conventional 
engine control system which performs Air Fuel Ratio Control using an air-fuel ratio sensor, and 1 was 
attached in the exhaust pipe 31 of an engine 30, and 2 - the control amplifier of the air-fuel ratio sensor 
section 1 , and 3 - an engine speed sensor and 4 - for an injector and 7, as for a throttle valve and 9, the 
Air Fuel Ratio Control section and 8 are [ an inspired-air-volume sensor and 5 / the cooling coolant 
temperature sensor of an engine 30, and 6 / a throttle opening sensor and 32 ] inlet pipes, each sensor 3- 5 
and 9 detect an engine speed Ne, inspired air volume Qa, the cooling water temperature WT, and the 
throttle opening theta, respectively, and these values are sent out to the Air Fuel Ratio Control section 7. 
Moreover, the air-fuel ratio of ****** of the inhalation of air which introduced the inlet pipe 32 through 
the throttle valve 8, and the fuel injected from the injector 6 in the inlet pipe 32 is detected in the air-fiiel 
ratio sensor section 1, and it amplifies with the control amplifier 2, and sends to the Air Fuel Ratio 
Control section 7. 

[0005] Drawing 7 shows the detailed configuration of the air-fuel ratio sensor section 1, the control 
amplifier 2, and the Air Fuel Ratio Control section 7, the air-fuel ratio sensor section 1 consists of the 
component section 1 1 and a heater 12, and the component section 1 1 consists of oxygen-pumping 
component 11a, oxygen-concentration-cell component 1 lb, diffusion room 1 lc, and 1 Id of large air 
space. Each components 11a and 1 lb consist of oxygen ion conductivity solid electrolyte material to 
which the electrode was attached, and an engine's exhaust gas is arranged on both sides of diffusion room 
1 lc by which diffusion installation is carried out. A heater 12 heats the component section 1 1 and is 
activated. Moreover, the control amplifier 2 consists of the differential integrating amplifier 21 as a pump 
current control means, the differential amplifier 22 as a pump current detection means, a noninverting 
amplifier 23, a noninverting amplifier 33 as a pump electrical-potential-difference detection means, and a 
heater control circuit 25. 
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[0006] In the reversal input of the differential integrating amplifier 21, it is the electrical potential 
difference VS of oxygen-concentration-cell component 1 lb. It is inputted and is reference voltage Vref in 
a noninverting input. It is inputted. The output of the differential integrating amplifier 21 is the current 
detection resistance RS. While minding and being inputted into oxygen-pumping component 1 la, in the 
differential amplifier 22, it is the current detection resistance RS. A both-ends electrical potential 
difference is inputted, the output of the differential amplifier 22 is inputted into the noninverting input of a 
noninverting amplifier 23, and it is offset voltage VB in a reversal input. It is inputted. Moreover, the 
applied voltage to oxygen-pumping component 1 la is inputted into the noninverting input of a 
noninverting amplifier 28, and offset voltage VPB is inputted into a reversal input. 
[0007] The Air Fuel Ratio Control section 7 Multiplexers 71a and 71b, A/D converters 72a and 72b, It 
consists of the input interface 73, a microprocessor 74, ROM75 and RAM76, output interfaces 77a and 
77b, and an injector drive circuit 78. Output Ne of an engine speed sensor 3 The input interface 73 is 
minded. Moreover, output Qa of the inspired-air- volume sensor 4 And the output WT of the cooling 
coolant temperature sensor 5 minds multiplexer 71a and A/D converter 72a. Furthermore, the output VO 
of noninverting amplifiers 23 and 28 and VPO are inputted into a microprocessor 74 through multiplexer 
71b and A/D converter 72b, respectively. On the other hand, it connects with the injector drive circuit 78, 
and an injector 6 is controlled through the output interfaces 77a and 77b with the heater control circuit 25. 

[0008] Next, actuation of equipment is explained using the timing diagram of drawing 8 conventionally 
[ above-mentioned ]. If an engine 30 is operated, drive control of the heater 12 of the air-fuel ratio sensor 
section 1 is carried out by the heater control circuit 25 and the component section 1 1 is heated and 
activated, the inter-electrode electrical potential difference of oxygen-concentration-cell component 1 lb is 
the electromotive force VS equivalent to the oxygen density difference of diffusion room 1 lc and 1 Id of 
large air space. It becomes. This sensor electromotive force VS The differential integrating amplifier 21 is 
minded and it is the predetermined reference voltage Vref. It is the pump current IP to oxygen-pumping 
component 1 la so that it may become. It is Current IP if it passes and controls. It is proportional to an air- 
fuel ratio. Then, this current IP Detection resistance RS It detects, amplifies with the differential amplifier 
22, and is offset voltage VB with a noninverting amplifier 23. It gives and is the air-fuel ratio output VO. 
It obtains. Offset voltage VB Pump current IP Since directions differ in the rich region (rich) and leanness 
region (Lean) of an air- fuel ratio, it is the pump current IP. It is the air-fuel ratio output VO irrespective of 
a direction. It is given so that it may consider as a forward output. 

[0009] The Air Fuel Ratio Control section 7 is based on the program and data which were beforehand 
memorized by ROM75. A target air-fuel ratio is computed by the microprocessor 74 from information, 
such as a rotational frequency Ne, inspired air volume Qa, the throttle opening theta, and the cooling 
water temperature WT. moreover, this target air- fuel ratio and the measured air-fuel ratio output VO from 
~ by amending the clausilium time amount of an injector 6 and injecting the fuel which is equivalent to 
valve-opening time amount from an injector 6 based on deflection with the converted real air-fuel ratio 
Feedback control of the air-fuel ratio of an engine 30 is carried out so that it may become a target air-fuel 
ratio. RAM76 is used in order to memorize data temporarily in this case. 

[0010] Drawing 8 is a timing diagram at the time of starting of the air-fuel ratio sensor section 1, and is 
explained taking the case of the case where there is an air-fuel ratio after engine starting richly here. First, 
a heater 12 starts heating by the drive command given to starting and coincidence of an engine 30 by the 
microprocessor 74 through output interface 77b in the heater control circuit 25. 

[001 1] At this time, it is the temperature TS of the component section 1 1 . In field about 400 degrees C or 
less, it is the electromotive force VS of oxygen-concentration-cell component 1 lb. Since it is still low, the 
input deflection of the differential integrating amplifier 21 is large, and it is the big pump electrical 
potential difference VP to oxygen-pumping component 1 la. It is impressed. The pump voltage output 
VPO is the pump electrical potential difference VP with a noninverting amplifier 33. Offset voltage VPB 
is added and it becomes a forward output. At this time, since the impedance of oxygen-pumping 
component 1 la is high, it is the pump current IP. It hardly flows but is the air-fuel ratio output VO. It is 
offset voltage VB mostly. It becomes. 

[0012] Temperature TS of the component section 1 1 If it becomes about about 400-500 degrees C, it is 
the electromotive force VS of oxygen-concentration-cell component 1 lb. Reference voltage Vref In order 
to go up to extent, At this time, it is the sensor electromotive force VS. Vref Fixed control is materialized 
and it is the pump electrical potential difference VP. The direction which supplies oxygen to diffusion 
room 1 lc, That is, to the direction in which the pump voltage output VPO becomes VPO<=VPB, it is the 
pump current IP again. It converges on the current value which shows the air- fuel ratio at that time 
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gradually, and is temperature TS. Convergence is completed at about 700 degrees C. 
[0013] Then, in order to detect the above-mentioned activated point, the pump voltage output VPO is 
predetermined allowable-voltage range VPB**delta VP like the conventional illustration. The time of 
becoming less than is distinguished from activation, or it is the sensor electromotive force VS. A means to 
detect is established and it is the sensor electromotive force VS. Reference voltage Vref Deflection 
deltaVS It was fixed within the limits, and when the pump voltage output VPO became less than 
predetermined allowable-voltage range VPB**delta VPB, it was carrying out judging a sensor to be 
activation etc. 
[0014] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional activation 
judging, when judging with activation having been completed, for example at the time of after [ heating ] 
predetermined time progress of a heater 12, even if the timer period expired depending on the operational 
status after starting, an exact activity judging - the sensor may not be activated - was not able to be 
performed, moreover, where a current is passed to oxygen-pumping component 1 la, when the inter- 
electrode electrical potential difference of cell component 1 lb and pump component 1 la is in 
predetermined within the limits, in distinguishing from an active state The detector of the inter-electrode 
electrical potential difference of cell component 1 lb and pump component 1 la was required separately, a 
circuit scale not only becomes large, but the big electrical potential difference was continuously 
impressed to pump component 1 la in the condition that the temperature of the component section 1 1 is 
low, degradation of a sensor was promoted, and the endurance of a sensor worsened. Furthermore, 
activation judging temperature was as low as about 400-500 degrees C, and since sensor temperature had 
not reached the anticipated-use temperature of about 700 degrees C, the technical problem that the air-fiiel 
ratio output error by the temperature dependence of the component section 1 1 was large also occurred. 
[0015] It aims at obtaining the air-fuel ratio sensor which can detect the activated point of a sensor with a 
sufficient precision, without not accomplishing this invention in order to solve the above technical 
problems, not adding specially the detector of a cell component electrical potential difference or a pump 
component electrical potential difference, and degrading a sensor, and can also detect the abnormalities of 
a sensor collectively. 
[0016] 

[Means for Solving the Problem] While the air- fuel ratio sensor concerning claim 1 of this invention 
makes the electric power supply to a heater start in the state of a pump current cut with a pump current cut 
means to stop supply of a pump current The 1 st timer means cancels a predetermined time pump current 
cut of heater electric power supply initiation for every predetermined period, and a pump current is made 
to control. When the pump current at this time becomes beyond a predetermined value, a pump current is 
omitted with the 2nd timer means, and while judging with having activated the component section after 
predetermined time, the control means of which a pump current cut is canceled is established. A 
bidirectional voltage limiter means by which the air-fuel ratio sensor concerning claim 2 was connected to 
an oxygen-pumping component and juxtaposition, While making the electric power supply to a heater 
start in the state of a control current cut with a control current detection means to detect the control 
current which flows to this parallel circuit, and a control current cut means to stop supply of the control 
current The 1 st timer means cancels a predetermined time-control current cut of this electric power supply 
initiation for every predetermined period, and the control current is made to control. When the control 
current at this time becomes predetermined within the limits, the control current is omitted with the 2nd 
timer means, and while judging with the component section having been activated after predetermined 
time, the control means of which a control current cut is canceled is established. In addition to claim 2, the 
air- fuel ratio sensor concerning claim 3 establishes an addition means to integrate the count of a repeat of 
the 1st timer means, and an abnormality judging means to judge with an abnormal condition and to stop 
the electric power supply to a heater when the count of addition exceeds the count of predetermined. The 
air- fuel ratio sensor concerning claim 4 makes an activation judging and an abnormality judging perform, 
when in addition to claim 3 the control current carries out predetermined period continuation and is 
outside the above-mentioned predetermined range during engine operation. 
[0017] 

[Function] In claims 1 and 2, a pump current or the control current is seldom passed in the case of an 
activation judging, but it is hard to produce degradation of a sensor and breakage. Moreover, even if a 
pump current or the control current becomes beyond predetermined value or predetermined within the 
limits, after it makes it once stop and the temperature of the component section fully rises, a pump current 
or the control current is passed and an exact output is obtained. In claim 3, when the count of a repeat of 
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the 1st timer means is integrated and the count of predetermined is exceeded, it is judged with it being 

unusual and the electric power supply to a heater is stopped. In claim 4, when the control current carries 

out predetermined period continuation and is outside the predetermined range, an activation judging and 

an abnormality judging are performed and poor activation and the abnormalities in a sensor are judged for 

the abnormalities in an output. 

[0018] 

[Example] 

One or less example and the example 1 of this invention are explained with a drawing. The flow chart 
with which drawing 1 R> 1 shows the detailed configuration of the air-fuel ratio sensor section 1 by the 
example 1, control amplifier 2 A, and Air Fuel Ratio Control section 7 A, and drawing,! shows activation 
judging actuation, and drawing_3 are timing diagrams which show activation judging actuation. In 
drawing .1 , 24 is a pump current cut transistor, the collector is connected to the output of the differential 
integrating amplifier 21 , it connects with output interface 77b, and the base is turned on and off according 
to the output signal of output interface 77b. Moreover, multiplexer 71b is not prepared. Other 
configurations are the same as usual. 

[0019] Next, actuation of an example 1 is explained, if an engine 30 starts ~ the microprocessor 74 of Air 
Fuel Ratio Control section 7 A -- first - step 101 of dr awing 2 - setting - an engine speed Ne and 
inspired air volume Qa etc. - if it is judged whether an engine 30 is usually operating and it is not usually 
operating [ be / it ] from information, whether it is starting mode will judge at step 102 - having - engine 
speed Ne If it is beyond a predetermined value, it will be judged with starting mode. Next, the pump 
current cut transistor 24 of control amplifier 2 A is turned on through output interface 77b at step 103, the 
butput oftll^'d'ffferghlM integrating amplifier 2 l-isngroiinded,.and4t is the®um$mmnt W4a oxygen- 
pumping component 1 la. It is made not to flow. At step 104, the heater control circuit 25 is similarly 
started through output interface 77b, power is supplied to a heater 12, heating of the component section 1 1 
is started, and fuel control is performed by the open-loop (O/L) A/F control mode at step 105 at the time 
of starting. 

[0020] Then, timer tO predetermined at step 106 It is set and is a timer tO at step 107. When it ends, the 
pump current cut transistor 24 is turned off at step 108, and in pump component 1 la, it is reference 
voltage Vref about the inter-electrode electrical potential difference of cell component 1 lb. The output 
voltage of the differential integrating amplifier 21 is impressed so that it may be made in agreement, and 
it is the pump current IP by this electrical potential difference. It flows. At step 109, it is a timer tl in 
pump cut discharge. It is set and pump current cut discharge is a timer tl. It is continued during actuation 
and is the pump current IP at during this period and step 110. Corresponding air-fuel ratio output V0 A/D 
conversion is carried out by A/D converter 72b, and it is read into a microprocessor 74. 
[0021] Timer tl Duration is a timer tO, although based also on the responsibility of a sensor, and PI 
constant of the differential integrating amplifier 21. It is good to being about 1 - 2 seconds at the short 
period of less than about 100 msecs. It is a timer tl at step 111. After ending, at step 112, the pump 
current cut transistor 24 is turned on again, and it is the pump current IP. It cuts. At step 1 13, it is a timer 
tl. Air-fiiel ratio output V0 in front of termination Beyond a predetermined value ****** IP, i.e., a pump 
current, When an absolute value judges whether it is beyond a predetermined value and has not reached a 
predetermined value, steps 106-1 1 3 are repeated. 

[0022] Air-fuel ratio output V0 When it becomes beyond a predetermined value, it is a timer t2 at step 
1 14. It sets and is a timer t2 at step 115. After ending, it judges with sensor activation, a transistor 24 is 
turned off at step 1 16, and it is the pump current IP. It is made to pass, fixed control of the electrical 
potential difference of cell component 1 lb is performed, and it is the air-fuel ratio output VO at step 117. 
It reads and is this air-fuel ratio output VO. Target Air Fuel Ratio Control is performed at step 118. 
[0023] drawing 3 is a timing diagram which shows the activation judging at the time of engine starting, 
and shows the case where the air-fuel ratio at the time of starting is rich, and starting, simultaneously the 
heater 12 of an engine 30 drive it - having - tO+tl spacing ~ tl [ and ] a period ~ pump current IP 
Electrical potential difference VS of cell component 1 lb when passing Air-fuel ratio output VO Change 
and air-fuel ratio output VO The judgment level VOH and VOL is shown. 

[0024] It sets to drawing 3 and is the pump current IP after starting. Period tl currently passed Sensor 
temperature is in a low condition and the 1st time and the 2nd time are the electromotive force VS of cell 
component 1 lb. It is low, the internal resistance of pump component 1 la is high, and it is the pump 
current IP. Since it cannot pass, although the output voltage of the differential integrating amplifier 21 is 
large, an air-fuel ratio output is offset voltage VB from IP =0. It is as. 

[0025] Sensor temperature becomes high and it is the electromotive force VS of cell component 1 lb. 
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While going up The internal resistance of pump component 1 la falls, and it is the pump current IP. If it 
flows and oxygen comes to be carried IP the time of discharge of a cut - the differential integrating 
amplifier 21 - electrical potential difference VS of cell component 1 lb Reference value Vref An 
electrical potential difference is impressed in the direction which discharges oxygen from diffusion room 

I lc to pump component 1 la so that it may be made to go up. up to - Pump current IP In order to pass, it 
is the air-fuel ratio output VO. Offset voltage VB It becomes large gradually. At drawing _3 , it is a period 
tl . It is the air-fuel ratio output VO at the 4th time. The case where the predetermined decision value 
VOH is exceeded is shown. The temperature of the component section 1 1 at this time is the timer period 
t2 further, although it is about 500 degrees C or more. It is IP until sensor temperature is stabilized in real 
service temperature of about 700 degrees C or more. A cut is continued. 

[0026] In the condition that according to the example 1 the temperature of the sensor component section 

I I is low, and electrical-potential-difference fixed control of cell component 1 lb is not materialized, it is 
a timer tl . Since only a short time impresses an electrical potential difference to oxygen-pumping 
component 1 la, it is followed on activation, and a sensor does not deteriorate and damage it. Moreover, 
electrical potential difference VS of cell component 1 lb Electrical potential difference VP of pump 
component 1 la An activation judging can be performed without preparing a detector. 

[0027] In addition, at an example 1, it is a timer t2. To a motive judgment, it is a timer tl. It is tl although 
the case where the newest value of the air-fuel ratio output measured at the period was used was shown. 
Since it is fixed, a period is tl . Air-fuel ratio output VO measured only once just before period 
termination You may use. Moreover, timers tO and t2 Although the case where a period was fixed was 
shown, the quicker activation judging of making these periods into the decreasing function to the cooling 
water temperature WT etc. is attained by making it change with operational status. 
[0028] Example 2 drawing 4 shows the detailed configuration of air-fuel ratio sensor section 1 A by the 
example 2, and control amplifier 2B, air- fuel ratio sensor section 1 A consists of component section 1 1 A 
and a heater 12, and component section 1 1 A consists of oxygen-pumping component 1 la, oxygen- 
concentration-cell component 1 lb, diffusion room 1 lc, and criteria ******! i e . Criteria ****** n e faces 
with the electrode of another side used as the electrode facing diffusion room 1 lc of cell component 1 lb, 
and a pair. Compared with control amplifier 2 A, as for control amplifier 2B, the buffer 27 and the 
constant current source 28 are added. As for the buffer 27, the output is connected to the differential 
integrating amplifier 21 while a noninverting input is connected to the criteria ****** l le lateral 
electrode of cell component 1 lb. Moreover, the constant current source 28 is also connected to the criteria 
****** 1 le lateral electrode of cell component 1 lb. 

[0029] Next, actuation of an example 2 is explained based on the timing diagram of drawing 5 . The flow 
chart which shows actuation is the same as that of drawing 2 . Where component section 1 1 A is activated, 
it is the inrush current IC of dozens of microA from a constant current source 28 to the diffusion room 11c 
lateral electrode from the criteria ****** He lateral electrode of cell component 1 lb. It flows, oxygen is 
carried to criteria ******l le from diffusion room 11c, and oxygen tension is maintained at % order. That 
is, criteria ****** l le has the same role as 1 Id of large air space of an example 1 . Here, it is the electrical 
potential difference VS of cell component 1 lb. If the internal resistance is set to R and electromotive 
force is set to E, it is an inrush current IC. It uses and is set to VS =RxIC+E. 

[0030] Period tl which shows the field where sensor temperature is low in drawing. 5 Since the 1st time 
and the 2nd about time are RxIC »E, it is the electrical potential difference VS of cell component 1 lb. It 
is Vref conversely [ an example 1 ]. Although a high value is shown and the output voltage of the 
differential integrating amplifier 21 serves as an example 1 and an opposite direction Since [ same with an 
example 1 ] the internal resistance of pump component 1 la is high, it is the pump current IP. It does not 
flow but is the air-fiiel ratio output VO. It is offset voltage VB similarly. It is as. Electrical potential 
difference VS It falls gradually and converges on the electrical potential difference of an exhaust air 
ambient atmosphere as temperature goes up, internal resistance R falls and electromotive force E goes up 
conversely. In drawing 5 , the case where an air- fuel ratio is rich is shown, and a convergence value is set 
to about 1 V. 

[0031] sensor temperature - high - becoming - electrical potential difference VS falling — the internal 
resistance of pump component 1 la - falling - pump current IP if it flows and oxygen can be carried - IP 
the time of discharge of a cut - the differential integrating amplifier 21 - electrical potential difference 
VS Reference value Vref up to - the direction which impresses an electrical potential difference to pump 
component 1 la so that it may be made to fall, and supplies oxygen to diffusion room 11c- pump current 
IP It passes. For this reason, IP It becomes large gradually in an example 1 and an opposite direction. 
Namely, air-fuel ratio output VO Offset value VB It becomes small gradually and is a period tl. In the 4th 
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time, it becomes below the output decision value VOL, and the same activation judging as an example 1 
can be performed. 

[0032] Example 3 drawing_9 shows the detailed configuration of air-fuel ratio sensor section [ by the 
example 3 ] 1, control amplifier 2C, and Air Fuel Ratio Control section 7A, while control amplifier 2C 
applies the bidirectional voltage limiter 26 to control amplifier 2A, the pump current cut transistor 24 is 
used as the control current cut transistor 29, it connects with oxygen-pumping component 11a and 
juxtaposition, and the bidirectional voltage limiter 26 is constituted by 3 ream serial diode of a lot. By 
having formed this bidirectional voltage limiter 26, the electrical-potential-difference range impressed to 
oxygen-pumping component la is regulated by less than [ abbreviation** 1.8V ] in this case. Moreover, it 
is the control current IP to the above-mentioned parallel circuit. It will flow. 

[0033] Next, the flow chart of drawing 10 explains actuation of an example 3. if an engine 30 starts - a 
microprocessor 74 - first - step 201 - setting - an engine speed Ne and inspired air volume Qa etc. - if 
it is usually judged whether it is under [ operation ] ****** and an engine 30 is not usually operating 
[ be / it ] from information, whether it is starting mode will judge at step 202 - having - engine speed Ne 
If it is beyond a predetermined value, it will be judged with starting mode. 

[0034] The control current cut transistor 29 is turned on through output interface 77b at step 203, the 
output of the differential integrating amplifier 21 is grounded, and it is made for the control current not to 
flow to pump component 1 la. At step 204, the heater control circuit 25 is started, power is supplied to a 
heater 12, heating of the component section 1 1 is started, and fuel control is performed by step 205 at the 
time of starting. 

[0035] Timer tO predetermined at step 206 It is set and is a timer tO at step 207. When it ends, a transistor 
29 is turned off at step 208, and in the parallel circuit of pump component 1 la and the bidirectional 
voltage limiter 26, it is the inter-electrode electrical potential difference VS of cell component 1 lb. 
Reference voltage Vref The output voltage of the differential integrating amplifier 21 is impressed so that 
it may be made in agreement, and it is the control current IP by this electri ca l potential d iffe r ence -^ It 

^mm.M^^m^m^msmi^msmwMm\ cv^dM^^^T^Snt ft ^conSmed ' 

during actuation and is the control current IP at step 210. Corresponding air- fuel ratio output VO A/D 
conversion is carried out by A/D converter 72b, and it is read into a microprocessor 74. 
[0036] Timer tl Duration is a timer tO as mentioned above. It is good to being about 1 - 2 seconds at the 
short period of less than about 100 msecs. It is a timer tl at step 211. After ending, a transistor 29 is again 
turned on at step 2 1 2, and it is the control current IP. It cuts. At step 2 1 3, it is a timer 1 1 . Air-fuel ratio 
output VO in front of termination It is judged whether it is the inside of predetermined tolerance, and if 
out of range, steps 206-213 will be repeated. 

[0037] Air-fuel ratio output VO When it is in tolerance, it is a timer t2 at step 214. It sets and is a timer t2 
at step 215. After ending, it judges with the component section 1 1 having been activated, a transistor 29 is 
turned off at step 216, and it is the control current IP. Electrical-potential-difference fixed control of sink 
and cell component 1 lb is performed, and it is the air-fuel ratio output VO at step 217. It reads and target 
Air Fuel Ratio Control is performed at step 218. 

[0038] The timing diagram of the activation judging at the time of engine starting is shown, the case 
where the air-fuel ratio at the time of starting is rich is shown, a heater 12 drives with starting of an engine 
30, and dbrawing 1 1 is tO+tl. It is tl at spacing. The cell component electrical potential difference VS 
when cut discharge of the control current is carried out only for a period, and air-fuel ratio output VO 
Change and air-fuel ratio output VO Tolerance VOH is shown. 

[0039] drawing 1 1 - setting - the control current IP after starting Period tl currently passed the condition 
that the 1 st time and the 2nd time have the low temperature of the component section 1 1 - it is - 
electromotive force VS of cell component 1 lb since it is low, the internal resistance of pump component 
1 la is high arid a pump current does not flow - the control current of the differential integrating amplifier 
21 — the bidirectional voltage limiter 26 - bypassing - flowing - the both-ends electrical potential 
difference of pump component 11a — about 1.8 - it acts so that it may maintain to V. Therefore, air-fuel 
ratio output VO A bypass current shows a big value. 

[0040] The temperature of the component section 1 1 becomes high and it is the electromotive force VS of 
cell component 1 lb. If the internal resistance of pump component 1 la falls, a pump current flows and 
oxygen can be carried while going up, electrical-potential-difference fixed control of cell component 1 lb 
will be materialized at the time of cut discharge of the control current, the both-ends electrical potential 
difference of pump component 11a will be set to about 1.8v or less, and the subsequent air-fuel ratio 
output VO will come to be decided by the control current which flows to pump component 1 la. At 
drawi ng 1 1 ,it is a period tl . It is the air-fuel ratio output VO at the 4th time. The case where it becomes 
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less than the tolerance VOH is shown. 

[0041] The sensor temperature at this time is a timer t2 further, although it is about 500 degrees C or 
more. It is IP until it becomes the real service temperature of about 700 degrees C or more. A cut is 
continued. Tolerance VOH is determined in consideration of the sensor output range to an operating air- 
fuel ratio. 

[0042] In the condition that according to the example 3 the temperature of the component section 1 1 is 
low and electrical-potential-difference fixed control of cell component 1 lb is not materialized, it is a timer 
tl . Since an electrical potential difference is not impressed to oxygen-pumping component 11a, only a 
short time is followed on activation judging processing, and a sensor does not deteriorate and damage it. 
Moreover, electrical potential difference VS of cell component 1 lb Pump electrical potential difference 
VP An activation judging can be performed even if it does not prepare a detector. 
[0043] In addition, at an example 3, it is a timer tO and t2. Although the period was set constant, by 
making this timer period into the decrease function to the cooling water temperature WT, it is made to 
make it change according to operational status, and a quicker activation judging can be performed. 
[0044] Example 4 drawing. 12 shows the detailed configuration of air-fuel ratio sensor section 1 A by the 
example 4, and control amplifier 2D, and, as for control amplifier 2D, the bidirectional voltage limiter 26 
is added compared with control amplifier 2B. Criteria ****** He has the same function as 1 Id of large 
air space. 

[0045] Next, actuation of an example 4 is explained using the flow chart of drawing 10 , and the timing 
diagram of drawing 1 3 . Timer 1 1 with low sensor temperature Since it is RxIC »E in the 1 st time and 
the 2nd time, it is the electrical potential difference VS of cell component 1 lb. It is Vref conversely [ an 
example 3 ]. A high value is shown, the control current of the differential integrating amplifier 21 flows to 
an example 3 and an opposite direction, and it is the air-fuel ratio output VO. It will be in a touch-down 
condition. It is the electrical potential difference VS of cell component 1 lb as sensor temperature goes up, 
internal resistance R falls and electromotive force E goes up. It falls gradually and converges on the 
electrical potential difference of an exhaust air ambient atmosphere. In .drawing _1 3 , the case where an air- 
fuel ratio is rich is shown, and a convergence value is set to about 1 V. 

[0046] Timer tl It is in the condition of which the cut of the control current in the condition that 
temperature rose was canceled in the 4th period, pump component 11a can carry oxygen now, electrical- 
potential-difference fixed control of cell component 1 lb is materialized, and it is the air-fuel ratio output 
V0. It becomes the value decided by the control current. Here, it is the air-fuel ratio output VO. It 
becomes less than the tolerance VOL and an activation judging can be performed too. 
[0047] Example 5 drawing 14 is a flow chart which shows actuation by the example 5, and steps 201-218 
are the same as that of an example 3. Counter N is reset at step 220 and it is the air-fuel ratio output VO at 
step 213. When judged with the outside of tolerance, it is judged for the counter value N at step 22 1 
whether it is more than the count NL of predetermined, when it is below NL, the counter value N is 
carried out +one at step 222, and steps 206-213 are repeated. When it becomes N>NL at step 221, it 
judges with a sensor being unusual, and the electric power supply to a heater 12 is stopped at step 223, 
and it processes at step 224 at the time of the abnormalities in a sensor. 

[0048] For example, when pump component 1 la is disconnected, the control current does not flow to 
pump component 1 la, electrical-potential -difference fixed control of cell component 1 lb is not 
materialized, but the control current from the differential integrating amplifier 21 is absorbed by the 
bidirectional voltage limiter 26, and it is the air-fiiel ratio output VO. Tolerance will always be crossed 
regardless of sensor temperature, N>NL is materialized at step 221, and it is judged with a sensor being 
unusual. 

[0049] According to the example 5, abnormalities in a sensor, such as an open circuit of a heater 12 or 
pump component 1 la and abnormalities in electromotive force of cell component 1 lb, can be detected to 
coincidence in activation judging processing, without adding other detectors for malfunction detection. In 
addition, if the count NL of predetermined is changed according to the cooling water temperature WT, 
according to operational status, an abnormality judging can be performed more quickly. 
[0050] Example 6 drawing 15 is a flow chart which shows actuation by the example 6, and steps 201-218 
and actuation of 220-224 are the same as that of the above-mentioned. If it is usually judged with 
operation mode at step 201, it is the air-fuel ratio output VO at step 217. It is read and is the air- fuel ratio 
output VO at step 230. If it is judged whether it is predetermined within the limits and it is predetermined 
within the limits, it is a timer t3 at step 231. It is set, target Air Fuel Ratio Control is performed at step 
2 1 8, and it returns to step 20 1 . 

[0051] It is the air- fuel ratio output VO at step 230. When it is outside the predetermined range, it is the 
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air-fuel ratio output VO at step 232. It considers as the Air Fuel Ratio Control mode open-loop [ at the 
time of the abnormalities which are not used ]. At step 233, it is a timer t3. When an air-fuel ratio output 
usually carries out predetermined period continuation of whether it ended or not during operation when it 
judged and ends, and it deviates from tolerance, while performing a control current cut at step 234, it 
returns to step 220 and an activation judging and an abnormality judging are performed. 
[0052] When according to the example 6 it continues during engine operation and abnormalities are 
produced in an air-fuel ratio output, or the cause will not be based on temporary inactivation by the fall of 
sensor temperature, it can judge whether it is what is depended on the abnormalities in a sensor. In 
addition, although the serial diode of a lot was used as a bidirectional voltage limiter 26 in the examples 
3-6, the voltage limiter circuit of other methods may be used. 
[0053] 

[Effect of the Invention] Since a pump current or the control current is seldom passed in the case of 
activation judging processing, while being able to prevent degradation of the component section, and 
breakage according to claims 1 and 2, since an air-fuel ratio output is used after it can omit a detector and 
the temperature of the component section fully rises, since an activation judging can be performed even if 
it does not perform electrical -potential-difference detection of the component section, an exact air-fuel 
ratio output can be obtained. Malfunction detection can be performed easily, without according to claim 3, 
having judged with a sensor being unusual and adding a circuit special for malfunction detection, when 
the count of a repeat of the 1st timer means repeated when a predetermined time-control current is made 
to pass for every predetermined period from heater electric power supply initiation and there is no control 
current at this time in predetermined within the limits turns into more than the count of predetermined. 
According to claim 4, when the control current carries out predetermined period continuation and is 
outside the predetermined range, the activation judging and the abnormality judging are performed, and 
the abnormalities in a sensor output can distinguish for [ for temporary inactivation by temperature fall ] 
the abnormalities in a sensor. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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30 [0 0 13] tiT, _LI3Stt<t^^1^iti-r-?>Vci6. ft 
#0,T^ i 9 ic. *->7-m/£!iJ77 Vpo*^^rol^*J!± 
e H V PB ± A V P \m t K o tz t § & S-ttft WS'J L . 

HF^T-^o*' >y'W±iHtl Vpo*^^Wl^«/±SeH V 
PB ± A VpsJ^flt t-fe v-y-^S'ttfttfij^-g. 

[0 0 14] 

t -fe > -9" *<Sttft LTl^il Mft-^^S. -5. <c ZEm.tS.mtiL 

n^nA.ts.^^tzo x> wrjkv-tjis^ 1 1 a^«at 

«rgSL/i«M-Clljte^7 1 1 bSWV7"f?l 1 a© 

«fiaa«E*«3TStBifflrt ic * 4 1 $ t w^ij-r 

**&U(±, Wt&JITl 1 bRt>**'>7'^7l 1 a(DW. 

< fc-Stffr «3 T-^c < . ^7?fP 1 1 oaK^fi<r^4MBT^ 

50 mmztfyrmTi 1 aicA§^mffi^Epso$n. 



SHtf t* iJSiaKA^ 4 00~500*Ct{£<. -b 

#>> sg7-s»i i©sjKfe#ttti«t-s^ittb^M*^ 

[0 0 1 51 £ ©»!mi±!B© J: -5 ftiH 

^(tHi c k tt < -b >*osHt<ba*imeA< «tm 

[0 0 16] 

rig * v h &Et k , # > 7 Wl *7h«lT?t-?^ 
7"e«St#-y h&JBIfcLT#>:TO^£«M»£-y\ cot 

y«at*«3fSffljii± <h tt o * t # Km 2 © ? -r 

<&SU»#f8 & Rtt A: t © * o jft&g 2 fc« £ 

ikz*tzmwmwi*v t-mzk. Mwt%* <» vvmx- 

t-9^.<Dnj]Qy&&Mi&iHt%>kkblz^ m©?^ 

K*J»*ai*-y h£J)?lfcLT«»*fc&»J»3-a\ £© 
k # ©$iJ8pmgSE^fT^|gHl^{J:^ ^fcttlcf 2©?^ 

^sttffcLfetw^-rsttti;. ware**-* vzm- 

mtt-bv-9-ti. ff*^2tcSD^.T. *l©^-f^S© 

r zm*. tz k § cs««fi k ms. l x t - 9 ^©m^t* 

[0 0 1 7] 

> TTtssxtisijOTras n* * o git £ n-r. b > *©# 

fb. Wflgli£i:Jii\ X> >K > ^ r m3SL5Z.i±*>JW«8ft*«Bf 

r^^©iajg*<+^-(c±# Lt*>f» * > -/msaxiiftij 
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[0 0 1 8] 

immmi 

mmm 1 

i^t> iosi^roiufew 1 &mwkkt>izmw-t%. m 

1 (ilSfeffl 1 IZjzZQmit-b K ftJfflT >7'2 A 

10 imjm<fc*7h-t-7v-=f- k h 3 tifi&tt-ftwsib 

ff^t^'fi^t-hTfe*. 0 HciJ^T. 2 4(4 

ai&«#if4i§§2 i©ffl73W£BS;*ft. ^-x(4tb^-r 
7 b©di^fi-§-(c)Si;T^>^-7-r^>„ 

[0 0 19] H»J 1 ©KffSrK^r*. 

> 3 0 ^teft-T* <t > ffi^J±*J« 7 A©^-T ^ a7'a 
20 -b-y-9-7 4 (c«t 0. SfH 2 fflXr y 7' 1 0 1 KtsK^X 
I'/y'/MN. . qSm»Q a ^©«$Sct Oxv/V 

3 o A«if t-* ^ i^^^jg^ ft, ssiite* 

x-X77b ^r/r LXfflfflT >7" 2 A©>K V7Tt«* -y 
hh7VvX?2 4 > L N ^ft^iStSfl 2 1 ©tH 
73^ifeLT. I1*->7 , I ; F1 1 al^-y^iSlp 
&WLtlt£^£olZ-f& 0 Xf7 7'l 0 4 T?t4|l]«ltcaj77 
30 -fv?7i-X7 7b$r/M,Tt-^$iJt3||el8S2 5 SriS 
2K«77*M^^ftT^ : Pg|5 1 1©J|H» 

#iM&s*u xf^i o (o/ 

L) A/F&M*-b'lz&*)teWmi)i&&l®tM7t>ti 

[0 0 2 0] &^Xf7 7*l 0 6t-(iM®?^vt 
o #b-y h £ft, XT771 0 7t?'fvto tfHTL 
i § , Xf y 7' 1 0 8 Xtfy-fmMfi 7 1-17 'yyX 
^2 4*«*7*n, #>r*fl 1 a(ct4«?te*Tl 1 
b©«@ra«JE*»iP«JEV r ar fc— SJc£-*S«fc'9{-M 
40 iJ«»iiiHII 2 1 ©tH7J*S^eniD£ft. C©«/±(CJ: 
0*">7"«»StIp ^85tl-S„ XT7 71 0 9T*i±**>7* 
*7HSittti:?'f7t I A'-b7^n, *'>7"« 

xf7 7"i 1 0T?(±*>7**seip (=ffl^-r*ffli)8jtaj 

77Vo 4<A/D3W<-?7 2 b(Cj; 0 A/D^fi5$n 
T7-f ?D7D-b 7 t7 4 l^iftS. 
[0 0 2 1] ?-fvti ©*B^r^t4> tvtoM 

to ^l~2^f$^OtSUT, 0 Omsec^ 
50 <Dfa^mfflX-£l\ Xf77l 1 1-r^-T^t, ^7 



7 

■f&t^ XT7 7"1 1 2T(±St>*rK>7'm^* y r 1-7 
>yX? 2 4 £*VU *'>7'«ftt I P £#.y r-f£. 
X t- v 7* 1 I 3t'(iHvt, ©i&7 ifiSfr©ffi<8Jt tti^J 

-g-UHiX^y 7*1 0 6-11 3^*«0ig$n-S>. 

[0 0 2 2] SMtttiiJjVo Wffi%.W2L±.bt£r>tzi* 
Xf 7 7"l 1 4T-?^7t 2 fc-fe-y r U XxyT" 

1 1 5T-Hvt 2 -feV9-gtt<tt*iJ^ 
U Xf-vT" 1 1 6ft-7 >v*X? 2 4 £^7 Lt**> 
-/ttSffi I p *8Kf «fc *) Cz U mm^7 1 1 b ©S/±©— 

C©£$*J±tb77Vo 1^9*7^7*1 1 8?@g 

1 o o 2 3 1 m 3 cii > v >t6®m(Dftii{m%.zm-t 

HAft- te»B#©£$yt# U y ^ 

^Ltfci), jc>v> 3 0 ©&}»<L|a|B$t;: fc-* 1 2 
#IEft£tU to + t, ©f^RTe^o 1 1 ©w^ct?** 

>7«8K i p **as * nfc 1 1 ©iffti? i i b ©*±v 
[0024] H3 izij^r. tew&t#>-rmk i P tm 

AMfi^tttir*"), 1 1 bOfit^Vs #<g 

<. *•> 7*7- 1 1 a©flMfi#i^<T;K>7 - ftg!iI 
P *«8frti:«ev%fcii>, Ml&ffltfif *SS§ 2 1 ©ffl#«HE(i* 
§i^©©. SMUttUAtd: I p =0 J;0t7t7 r «IE 

Vb COS* 

[0 0 2 5] -fe < t£ «5 > **fe*7 1 1 b © 

mmUVs W±tfZbbblz^ ^>7"lf 1 1 a ©1*1315 

&BitfTtf'>rtf>'7mm i p tfs&nmjRjwitfn* 

«fc"5Kfc4i. Ip * y r©fl?l&B#(CtiM»i»#it|IIff 

2 1 ti«HMI57-l 1 b©«f±V s £K*ffiV, e ,- £T*± 
#$-ar-5«k-9lc^>7*j|71 1 alcffiMl 1 c^f>K 

-r/c46. ffijKJtm^Vo t±^7-fe'y r«/±V B <fcO^ 

H3T-ti. a^t, ©*4 0a-P3g«sjt 

C<Z>i:£©*7-ffln 1 ©«^(±W5 0 OtRhT?** 

^CHvlFltz K± | yf£{£ffl*SK**j7 0 0t 
JiLhlcHr t? I p fcttfrf 

4. 

[0 0 2 6] H«E#I 1 K J:*Uf. -b v-tf-JRT-SB 1 1 ©*S 
K#«6 < WiftJRT- 1 1 bomjE— mfflWWf&iUste^Vl 
iTti, N7t, ©@B$ra1L.^l!^^>7^7 1 1 a 

*<b, aai+*ct*«ftv>. «rfejst7 i i b©«/± 

Vs ^^vri? 1 1 a©«BEV P co^jtmss^igit^ 

[0 0 2 7] ft*>\ JUfc^J ltiiH7t 2 ©jfiftOipJ 
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(i 9 u t , mmmz. & tix i n & & Co t 
^xb&\,\ x. j'^^to, t 2 ©WH#-^T-&.g> 

J^-g- * tt\ Ltzt\ z.Hh (DMffl £ HrtPTKifi W T izft-t. & 
«&M»ft t * jHEttflgK: J: 0 £<b * * * £ <h K 

[0028] mmm2 

m 4 liHSfeffiJ 2 (c «fc 4ffl«SJt-fe 1 ASt/»7 V 
10 7' 2 B ©f¥8Bfc«j?g£^ U 3!«SJt-b >7gp 1 AliSIT- 
$P1 1 Att-? l 2fr&tt>K ^7SI5 1 1 AliM^*' 

>7*ig7 iia. mmmimttim? 1 1 b. stts^: 1 1 
csi/amn^ni i efr&aussftT^*. a^®^ 

ffi 1 1 e (±«rtil«7 1 1 b <DftWm 1 1 c IZ-WLtzmm 
mUT >7' 2 AI-Jt^T/N'-y 7 y 2 7 S^Ugft^ 2 8 

711b <nwmmsm 1 1 e « mi^ssR^ n^tit 

20 %mffiM2 8 tTO*7 1 1 b(Dmm®2.ffi \ l efflW 
[0 0 2 9] iXl^, HSfe^J2 ©S&fFSrH5 ©*-f A^i- 

(±. tt?felg7 1 1 b©S*H^PBl 1 efflttffifr&ffitt 
SI 1 c fllWi^JtmSHi 2 8^e.»+/iA©aA«8S 

i c *^n. stpo^PH i i e izimtm i i c *$,m' 
qsagpiB i i e i±n*fi^j i <Dxm.m i 1 d bm c®m* 

30 tfll?l lb©«J±V s t±^©F^§|5tg 

Vs =Rx I c +E 

[0 0 3 0] gI5tcfcl>r. v-9-SJK©ffiv^l*Sr^ 
■t-JHIHlt, ©mi @@. ^2[eieg«*T-t±Rx ic » 
E-e*^.©T% nmmi- 1 1 b©«EEV s tiHife^J 1 b 

tiaidv-or .fcoffiw^i^^t. ^»«^ii*ss 2 1 © 
&jjw±i±mmm i hsh^j i bm 

40 I p USSn-f. «S«UttU*V 0 (±|5l1Slc^-7-tr-y VMS. 
V B ©S*T-S,-5„ SEEVs t±SS^-h*^rraigfit 

T LT^mH:Hm©«JE(c»lXm-t 4. 0 5 ftiSMtt^ 
U ^©ift^fc^LTtJO. lX*ffl(±^ 1 V(c/j:^ 0 
[0 0 3 1 ] ■feV-frfiJKtfflKftfK «HVs **(£T 

7^71 l a ©F^gPffifii^T^ 0 , *>7W86 
Ip jS ! «!inTill:I'<l. < );oi:/^t, I P * y h© 

Bi»«FK(ix ^Sj»y5-ti1ii^ 2 ia«iivs *S*fav 
rer iTfiT^tsiot-fvy^i i a(c«n^ep 

50 1)0 HKtt^l 1 cl3lf^^^i--5^|fi](C^>7-«gS 



* 



(6) 
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Ute**^*. EP^> ^irtttS^Vo ti*7*-y HI 

v B «ko^m(c/h^<^o. must, ©suiug-mai 

[0 0 3 2] HSfe^iJ 3 

m 9 tiiWJ 3 iz£&g.Mit-t v-y-su u $iJtPT >y 2 

C&0*^J±M»£P 7 A©I#Sffl/<S#|J55c£^ U $"JSPT > 
7° 2 C tif&JflPT V7" 2 Ad^TJfaSffi ^7^26 £iQ 

*>te. 7K>7*ttftt* 7K7 VvX? 2 4 
ffl®ft#-y r r 7>yX5- 2 9 £ Lfc *>©"?& 9 . M15 

famnv vy?26 {±^*->7-^^ i i a tmiizm 
mzn, — «© I'Mmpiy^*- Kte<t ois^nx^ 

zoiMfifaMmv 5 -y ? 2 6 Zm<.}tzztiz£ <9. 
ift± 1 . 8 VJ^P^tcM^iJ^ti^o X. ±IEM?'JlslS§lc^J 

[0033] mz, mm.m 3 ©kh^h 1 o©7d-? 

+ - rte<fc O^-r^o x>-;>3 o*^»-r-i>t, -? 

-f?D7 , D-tr7t7 4 (C=t«5. ifXf77"2 0 1 tefc 

)it7nifxf77 , 2 0 2T"tei^-r'7>gfr#¥iJ££ 

[0 0 3 4 ] Xf77*2 0 3T*tb7M '^7x-X7 7 
b £^LTftiOT*ift# 7t-hv V vX? 2 9 U 
Mft^iftStl2 1 Wtii77^SidlLT* 0 >7-«? 1 1 a 
li*iJfflia8£*<8i[n^o«fc dte-f-S. XT7 72 0 4 Xlt 
t-**J»|5|g&2 5&jBftU fc-* 1 2lznj]i>W& 

[0 0 3 5] Xf772 0 6 T3TS©^-f vto #-t?y 
h$n. Xf77'2 0 7fN7t o A^TLfctl, 
Xf7 7'2 0 8 T-h7>yX? 2 9i l t7$n, #>7* 
if 1 la tMJ5Jpm±<) 5 -y ^ 2 6 ©M5>J@ttUtt« 

(Si? i i bomnrawBEVs zmmmi±Vr*T t-%. 
n, z^mm^^'o^mn^.i P a^n*. xf77 , 2 

0 9fiiH7t, W7l-^, «JfflHB3Stt -y h PBfc 
ttN7t, cDf^Kj^»^$n. Xf77"2 1 OT-tiftJ 

?72 b(C<J: 9 A/D^H£*U 7-f7D7 , at7t7 

4 tegfc&a-n*. 

[0036] ?-f-7t, <D$i^B#P^(±, mfiifiWJcol^ 
?-f to #3$ 1 ~2?>-e*>^>©l-^tLT^ 1 0 0msec 
£U*30>JB^ffln|-VJ:l'>. Xf7 7'2 1 lf?^7t, # 
Xf7 7"2 1 2tHl>'h7>yX^2 9?; 
*>L. $Jttnt%I P £#-y h-T*. XT7 7"2 1 3T* 



6-2 1 zamoj&isixi. 

[0 0 3 7] &mit&JjVo *<!W@F«HF«9T***&, 
Xf77*2 1 4fN7t 2 fc-fe-y 1- U Xt77"2 1 
5tH7t 2 AtTt^i, JfrPSBl lWt^n 
fctflJ^U Xf772 1 6th7>yX^ 2 9 £*7 
LTfflttWSfc I p £»KU WftJRf 1 1 b ©«J±-£ftiiJ 
Xf772 1 7-effl*8Jtm*Vo 

10 [0 0 3 8] El 1 1 ltx->i?>%!i®m<Di£&im%.<Dt' 

/TNLTfcfy. i>v>3 0©te»i:i:*>tefc-* 1 2# 
ffi»S*U to + t, ©PtflHT't, oMHBBAf l*ft"J»«Sfe 
##-y hlBISfcSnfcfctomiftJISfWIVs . fflottm 

tjv 0 ©^t. &t;«a!«jtaj*Vo ©sws«bvoh** 

[0039] mi i izts^x^ temmnmnwi i P wwt 
snr^^t, ©si me. fpziaBiifc^an 1 

©ffiJKj&MSv-»tt!KT?*»K WttJR^ 1 1 b©ig«7JV s 
20 *ME<, *'V7lf 1 1 a©P9gp«tS*«ias<r#>7*« 

/^|p|«ffiy 5 y * 2 6 St/W/n'X LT»Sn. *>m? 
1 1 a©HiS«EE^^ 1 . 8 V izmn -t -5«fe-y (-^ffl-f 

[0040] m??$ i i ©ias*<w< * o , smm? 1 

1 b©£a*;/}Vs ^_h^^.tttl-> *'>7*^1 1 a 

iTtntii:, *Jffl]«»ft©7J -y hj)PM^{z«HkX?l 1 
30 b ©mjE— 5£$W#J&£ b x # > T"*^ 1 1 a ©MS8S 
JE*^ 1 . 8 V£TF tttO, ©«©ffijKitm^ Vo(± 
^>7lf 1 1 atc8Sn-5»JI|l«S6lwJ:i3Sl4 4J:^»- 

0i 1m ffiimti ©fMiug-?£$ytd57yV 



o *m^|6H VohJ^F^ t o tzmSZ^-f. 
[0 0 4 1 ] i©t^©-tr>-9-?ajgl±i^ 5 0 0'CiH.±X 
$>Z>fiK %t>\Z94-?t 2 (c«t"5HftffliaSW7 o or 

40 [0 0 4 2 ] HSfe^J 3 IZ «tn(i. ^?g)5 1 1 ©SJS^ffi 

<, s«if i i b<Dnj±-fefflfflWfm.Lte^vmx° 

It, M7t, ©S«FlWL^ilJg#> 7**^1 1 ate* 

*^t. Jttffl-r*iit«ci^ Wfejg^l 1 b©« 
JIVs ^»#V7T8BEVp ©^ttiIHS&^iai7^<TtS'l4 

[ 0 0 4 3 ] H*fe^J3T-(i^-r^to , t 2 (DM 

f£[*— %t LtziU i©^-<vWra«r<^*P7K?aWTte*t 

50 -5 teL. £<om^\!£itm%.Zft J >Zt&X-g 




[0 0 4 4] nmm 4 

0 1 2 \ttmm 4 -c «t z&mt-k 1 a»i;»j»7 

>7 2 D©Sffltt«JK*ii5U 9»7>r2 D(ifM»7 
>7" 2 B t^it^T^i?3[6]«EE 'J i 7 ? 2 6 **ilj0* nt 
Sqiffi^ffil 1 elttail 1 dti«M 

[ 0 0 4 5 ] &tc. HifeCT4 ©KffSrH 1 0W7a-f 

-b>-9-SlS*^t^'1' v t , ro^lHS. *3?2le]gT-l± 
RXIc »ET**l>fflT\ IMIf 1 1 b©*/±V s t± 

1HH2 i ©fij»mgfL(±nsfe^j 3 tKW^riaiicgen. -sk 

? 1 1 bO«EVs-ttJWSi:fiTL, SfSWIHSROWE 
Ell 3T'(±^lt* i!, J •y^CDJS-^^/^tT 

[0 0 4 6] N7t, ©4iaiB©wmn?ti N ffljK*«± 

JS^l 1 bO«EE— ^®J»A<fltSiL, ffijKJta^Vo (± 
[0 0 4 7] H*fe#J 5 

in 1 4 itmmm 5 iz <k zim*7Ft 7D-ft-ht* 

•9. Xf7 7"2 0 1-2 1 8t±HSfe#>J3 i:|5l^T-*^ 0 
Xf y 7* 2 2 0 -eii* 7 > ? N if V -fe -y h $ tU Xf7 
7*2 1 3T-£$lttaJ77Vo 

^liXfv?^ 2 IT*^>^fiNA<BfSia»NLJa 
±trf§fri/WfeZtl> NLlilT©l§-&(cliXx-y7'2 2 
2T-*7>?INAH Utl, Xf77*2 0 6~2 1 3 
*^0JI$4a-So Xt7 7*2 2 lfN>NLt'i:-5fcl 
^lcl±-b>-9-SSt*iJSL, XT772 2 3 T?k-* 1 
2 ^W@77«^^^ih U Xf7 7'2 2 4 ft VfrSflr 

[0 0 4 8] iKv-TSS? 1 1 atfKiftLfcJf 

i b <Dnf±-j£.ffl'mm±L-&r, mmm^m^m 2 1 * 

H4S*.'&;:i:l;:ftiK Xt77"2 2 1T'N>NLA^ 
[0 0 4 9] mfoms iz&tUi^ t-9 1 2*>-tf>7** 

? 1 1 a ©mis. 1 1 b omntimnmo-k > 
*assr. anr«ibffl©fi!!«5ttaisii&&^*n-r*ii:tt 
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[0 0 5 0] H*fe^J 6 

ei 1 5 [tmrnm 6 iz zmftz^-t 7a-f t -i<t* 

0. Xf 77*2 01-2 18. 220-22 4 CDftfFli 
HU^i:|5|#T*S)^.„ Xf-y7"2 0 1 T'JISililte^ - K <h 
WS$n-S»i. Xf772 1 7T-5gmttH373Vo 
i&**U XT772 3 OX£0*it£b73Vo *'^|gffflP9 
7&^*^<¥lJ*€Sn. WSlBHflrfcntfX 7^7*2 3 1 
T^-f7t 3 **-b'y ^77^2 1 8Tl«5ffl!IB 

10 J±f&JfiB)*nffcn. Xf77"2 0 l^P-S-o 

[0 0 5 1 ] Xf y 7' 2 3 0 T-£$Lttiii7J Vo i»«9r£K 
o Xf77"2 3 2 X'£.mitlh JlVo * 

m I n tt I vgSB#© * - 7' > rt/- 7* ©-eMJt»j» t - K <t 
U Xf77 , 2 3 3T*l±?^vt 3 WTL-fci^S: 

femmmm. L-oimmm&mtLtzm&iz^ x x y 7- 

2 3 4 THWWtSS* -y h £ <h 1> Xf'v 7*2 2 

[0 0 5 2] 5bsis«I6 t-«tnidr, *aiwjiistt'K««EUT 

*>\ 3-6 T*(i?X75fSl*JE U 5 y ^ 2 6 t LT- 

•y ?@Mffl^ttJ:t\ 
[0 0 5 3] 

30 13. *^©^«m«:fi : tonc<rtStti't!|9J'£«:tfd 
z\ t WX- § * j±i laiSS«:*iBS-r -5 c t # . 4 tz 

m?%K<D-<&i£tf+ftiz±m.Lxfr<bQ.Mitiiijjzmmi- 
iz £tm^ b -9nt>m&ffltefr*mimfflmizmizm 
izti^tzizm'o'Man&m 1 (D^^^m^mnmL. 
t*5 <o . as^tb © /■= * idRMtt lass * Wip-r * z t tt 

[Ell] c *«S^*>*roSIJfe« lei* 

«/s£ElT-*^>. 
[El 2] nmm l I^J: ^.^Jt-tr V-9-©it)f , F?r^T7 a 

• [El 3 ] USteCT 1 iz J; *!5a«Jt-b v9-©»fF«r^f ^ f 
50 Af-f-ht?*-&o 



(8) 
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0T- £><!>. 

[0 5] nnm2 iz±&QMit*yy-(Dmftz^i-? * 

[0 7] ^co^it-lrVif©«)5eiIlT-fe^, 0 

[0 8] «»Siitt >t©|)ff ?:^t ? + - 

[0 9 1 mmm 3 k * z^mit* >t©«ffia-?$« 0 

[010] HSfefiJ 3 iz J: -&3aBBLtfc-»r >*©»ff 7 10 

a— h-e*&„ 

[0ii] h#e#i 3 k «t *a[«yt-b >*©«jfF 

[012] HS6#iJ 4 1= J: -SffijKJt-fe >*0«^E|-e* 

So 

[0 1 3] H*fe«aj4(Cct-5^Jt-fe>-9-©^-r A^r- 
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[014] ||^J5tcJ:S^J±-fe>-9-©|ftf^«r,TN-r7 
a— ^ + — h 

[015] Hfife^J 6 cfe-S^m-fe >-9-©i&fF£,TVf 7 
a— + — hT&So 

I, 1A 3Smtt-b>-9-SP 
2A-2D ®J»T>y 

7 A £$$itftJSfl§i3 

II, 1 1 A jg^fflS 

1 2 t-y 

2 1 «BiS 
2 2 MftttfllSS 

2 4 ?K >y««E* >y h h 7 > * 

2 6 «73 ft«/± 'Jvy? 

2 9 $Jftnt3!E* 7^7V>'X? 
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